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Various  aspects  of  the  neural  bases  of  taste  were  studied  in  rats.  The  main 
data  were  of  the  activity  of  single  neurons  in  the  peripheral  nerve  (chorda 
tympani)  and  medulla  (nucleus  of  the  solitary  tract),  although  some  studies 
were  made  of  central  taste  pro jection? with  the  2-DG  method,  and  data  were 
obtained  of  the  electrical  responses  in  the  cerebellum  to  stimulation  of  oral 

structures.  The  data  were  treated  mathematically  to  determine  various  --  ‘ 
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20.  Abstract  (continued) 

\ 

^  aspects  of  their  organization;  previous  to  this,  such  treatments  were  largely 
lacking,  leading  to  conclusions  contested  in  the  present  research.  The  pres¬ 
ent  findings  were  that  the  previous  conclusions  that  taste  is  organized  in 
terms  of  "four  primary  tastes"  is  an  artifact  of  the  methods  used  in  charac¬ 
terizing  the  data;  instead,  the  underlying  organization  is  more  continuous, 
as  in  the  frequency  dimension  in  audition,  or  wavelength  in  vision.  This 
conclusion  holds  for  both  the  stimulus  and  neural  domains*  — 

1.  Statement  of  the  problem 

The  primary  problem  in  this  research  concerned  the  organization 
of  neural  activity  underlying  the  perception  of  taste.  Common  knowledge 
in  this  field  is  that  our  taste  world  is  composed  of  four  primary  tastes 
(sweet,  sour,  salty,  and  bitter),  and  that  each  of  these  is  carried  by  a 
separate  and  private  neural  line,  thus  four  neuron  types,  and  that  each 
of  these  in  turn  is  activated  by  one  of  four  separate  receptor  types  (with 
some  elaboration  at  the  receptor  level,  with  perhaps  two  "bitter"  recep¬ 
tors,  etc.).  However,  the  data  supporting  these  hypotheses  are  not  clear. 

It  was  the  purpose  of  this  research  to  examine  carefully,  with  neutral 
mathematical  treatment  of  the  data,  the  hypotheses  of  neural  and  stimulus 
types. 

2.  Summary  of  most  important  results 

At  both  the  peripheral  (4,  6,  22)  and  medullary  (3,  6,  8,  1  3)  levels  the  neurons 
were  found  not  to  form  classes,  such  as  would  be  required  for  the  sugges¬ 
ted  sweet-sour-salty-bitter  types.  The  mathematical  method  of  analysis 
was  hierarchical  cluster  analysis  based  on  the  responses  of  many  neurons 
(20  to  40)  to  many  stimuli  (up  to  50).  This  analysis  permitted  inspection 
of  the  stimulus  organization  underlying  the  activity  evoked  in  these  neurons; 
no  classes  of  stimuli  were  found,  with  the  following  provisos:  classes  of 
stimuli  can  be  generated  by  the  inclusion  of  a  number  of  similar  stimuli 
(such  as  several  sodium  salts  or  a  number  of  similar  acids,  etc.),  and 
there  is  a  suggestion  in  the  data  that  sweet  stimuli  may  compose  a  group 
somewhat  distinct  from  the  other  (salty,  sour,  bitter)  stimuli  which  are 
not  distinct  from  each  other. 

In  addition,  it  was  found  that  the  temporal  patterns  of  impulses  in 
taste  neurons  may  carry  information  about  the  nature  of  the  stimulus  (1  6,  20,  2 1 
and  that  olfactory  stimuli  may  modulate  the  activity  of  gustatory  neurons 
(1,2,12). 
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